A field experiment on okra taking the variety BARI Dharos-1 with four nitrogen levels (0, 75, 125 and 175 kg/ha) (Tk.193.56/ha), net return (Tk.126.35/ha) and maximum BCR of 2.88.
INTRODUCTION
Okra (Abelmoschus esculentus (L.)Moench), commonly known as lady's finger, is a popular summer vegetable in Bangladesh. It originated in West Africa is an annual vegetable crop grown from seed in tropical and subtropical parts of the world (Thakur and Arora, 1986) . It is a nutritious vegetable, which plays an important role to meet the demand of vegetables of the country when vegetables are scanty in the market (Ahmad, 1995) . The green fruits are rich sources of vitamins, calcium, potassium and other minerals. In Bangladesh it is known as 'dherosh' which is also called 'bhindi' in India and Pakistan (Rashid, 1999) . Judicious application of nitrogenous fertilizers has great impact on growth and yield of crop plants. The requirement of nitrogen which varies according to environmental conditions has to be determined by actual field trial for any particular soil and climate. Okra being a vegetable crop, its response to nitrogen should be high and higher dose of nitrogen is required to keep the fruits soft and edible. The recommend dose of nitrogen for the highest fruit yield appeared in various books and journals ranges from 120 to 200 kg/ha (Amjad et al., 2001; Rahman et al, 1992; Paliwal et al., 1999; Verma and Batra 1999 ; Rashid, 1999) and for seed production ranges from 100 to 200 kg N/ha (Birbal et al., 1995; Chattopadhyay and Sahana, 2000; Khan and Jaiswal 1988; Naik and Srinivas, 1992) . There are reports that no difference in seed yield has been found if no picking of fresh fruit is done or only one or two pickings are made (Thakur and Arora, 1986) . There are also reports that fruit setting in okra increases with a higher frequency of picking of fresh fruit (Natraj et al., 1992 ; Rashid 1999) . Picking of green fruits encourages vegetative growth, fruit characters and ultimate seed yield and seed quality in okra (Singh et al., 1999; Khan and Jaiswal, 1988; Velumani and Ramaswamy, 1980) . Seed crop is more profitable than fruit crop. As first some fruit pickings has no influence on seed production, picking green fruit plus seed yield give the best profit in okra cultivation. Such type of experimental results is not available in Bangladesh. In view of the above facts the present study was under taken to find out the optimum dose of nitrogen and number of green fruit picking on fruit as well as seed yield of okra for the highest economic benefit.
MATERIALS AND METHODS
The experiment was conducted at the Agricultural Research Station, Raikhali in the district of Rangamati during the summer seasons of 2005 and 2006. This trial was carried out for both vegetable and seed production for higher benefit. The experimental field belongs to AEZ 29 with the Piedmont plain soil having medium loamy to moderately fine texture (sandy clay loam). The soil was poor in organic matter and moderately acidic. Nitrogen, Phosphorus, Potassium, Sulfur, Boron and Zinc were low in soil. N, P, K and Zn were below critical limit and B was as same as critical limit (Table 1) . The experiment was laid out in a split-plot design with three replications, having four N levels (N 0 = 0, N 1 = 75, N 2 = 125 and N 3 = 175 kg/ha) as main plot treatments, and six levels of number of green fruit picking (P 0 = no green fruit picking, P 1 = first 2 green fruit picking, P 2 = first 4 green fruit picking, P 3 = first 6 green fruit picking. P 4 = first 8 green fruit picking and P 5 = first 10 green fruits picking) being 2 fruits/picking as sub-plot treatments. There were 24 treatment combinations all together. The unit plot size was 4 m × 2.4 m. The initial soil test analyses were given in Table 1 . The data on growth parameters, green fruit characters, dry fruit characters, green fruit yield and seed yield were recorded from randomly selected 10 plants from the inner rows of the plots. The plot yield from the harvest area of 9.6 m 2 was calculated for both green fruit and seed and then it was converted to per hectare yield. For Percentage of germination and seed vigour index 100 fresh okra seed of each treatment was placed at trays with treated sands in the laboratory of ARS, Raikhali. Seed vigour index was calculated by using the formula suggested by Agarwal (1999) The treatment means were separated by DMRT at 5% level of significance for interpretation of the results.
RESULTS AND DISCUSSION
Since there were no significant differences between the results of the two years in respect of different parameters pooled analyses were done and discussed accordingly.
Green fruit yield of okra was increased with the increase of nitrogen from 0 to125 kg N/ha (Table 2) . Significantly higher fruit yield was recorded under 125 kg N/ha which was 12% higher than control. However, increase in nitrogen upto175 kg N/ha did not result into further increase in fruit yield over 125 kg N/ha. This is in agreement with Paliwal et al. (1999) and Rahman et al. (1992) but the result slightly differed with Talukder et al. (1999) and Verma and Batra (2001) who reported that application of 100 kg and 150 kg N/ha respectively gave the highest yield of fruit. Successive increase in nitrogen levels up to 125 kg/ha increased the fruit yield significantly over its lower levels. Nitrogen had linear response to seed yield from 0 to 125 kg N/ha and further increase of nitrogen (175 kg N/ha) did not increase seed yield (Table 4) . Significantly highest seed yield was recorded under 125 kg N/ha, which was 104% and 36.8% higher than control and 75 kg N/ha. This is in partial agreement with Khan and Jaiswal (1988) and Naik and Srinivas (1992) who got the highest seed yield of okra from 150 and 200 kg N/ha, respectively. In Bangladesh Mozumder et al. (2002) and Uddin et al. (2006) got the maximum seed yield of okra at 100 and 80 kg N/ha, respectively. Birbal et al. (1995) and Chattopadhyay and Sahana (2000) obtained the highest seed yield from the application of 100 kg N/ha in India. Green fruit picking had linear increase of green fruit yield, the highest fruit yield being obtained from P 5 treatment (Table 2 ). This is in agreement with Bhuibhar et al. (1989) who received the highest yield of green fruit from the highest green fruit harvest (4 green fruit harvests). Isaac et al. (1998) also reported that green fruit picking improved fruit production in okra. Similar seed yield responses were noticed in P 0 , P 1 , P 2 and P 3 treatments and then seed yield decreased (Table 4) . Velumani and Ramaswamy (1980) suggested harvesting 1 or 2 fresh fruits first formed without affecting seed yield and quality.
Nitrogen levels and green fruit picking combinedly put significant effect on plant height at first flowering, length of green fruit, fruit yield/plant, fruit yield/ha, number of dry fruits/plant, number of seeds/fruit, seed yield/plant and seed yield/ha but days to first flowering, days to first harvest of green fruit, diameter of green and dry fruit, weight of single green and dry fruit, weight of seeds/fruit, length of dry fruit did not show any significant interaction (Tables 3 and 5 ). The N 2 P 4 combination gave maximum plant height at 1 st flowering (50.33 cm) which was at par with N 2 P 3 and N 2 P 5 combination (Table 3) . Maximum length of green fruit was recorded in N 2 P 5 (14.99 cm) closely followed by N 2 P 1 , N 2 P2, N 2 P 3 , N 2 P 4 , N 2 P 1, N 3 P 1 , N 3 P 2 , N 3 P 3 , N 3 P 4 and N 3 P 5 , N 0 P 5 , N 1 P 1 combinations. Maximum fruit yield per plant (166.45 g) as well as per hectare (5.60 t) was obtained from N 2 P 5 treatment followed by N 3 P 5 treatment. .60 Means having same letters or without letter in a column are not significantly different at 5% level of probability by DMRT N = Nitrogen, P = Green fruit picking N 0 = 0 kg/a, N 1 = 75 kg/ha, N 2 = 125 kg/ha, N 3 = 175 kg/ha P 0 = No green fruit harvest, P 1 = First two green fruit harvest, P 2 = First four green fruit harvest, P 3 = First six green fruit harvest, P 4 = First eight green fruit harvest, P 5 = First 10 green fruit harvest .60 Means having same letter or without letter in a column are not significantly different at 5% level of probability by DMRT N = Nitrogen, P = Green fruit picking N 0 = 0 kg/a, N 1 = 75 kg/ha, N 2 = 125 kg/ha, N 3 = 175 kg/ha P 0 = No green fruit harvest, P 1 = First two green fruit harvest, P 2 = First four green fruit harvest, P 3 = First six green fruit harvest, P 4 = First eight green fruit harvest, P 5 = First 10 green fruit harvest 6.30 Means having same letter or without letter in a column are not significantly different at 5% level of probability DMRT N = Nitrogen, P = Green fruit picking N 0 = 0 kg/a, N 1 = 75 kg/ha, N 2 = 125 kg/ha, N 3 = 175 kg/ha P 0 = No green fruit harvest, P 1 = First two green fruit harvest, P 2 = First four green fruit harvest, P 3 = First six green fruit harvest, P 4 = First eight green fruit harvest, P 5 = First 10 green fruit harvest 6.30 Means having same letter or without letter in a column are not significantly different at 5% level of probability by DMRT N = Nitrogen, P = Green fruit picking N 0 = 0 kg/a, N 1 = 75 kg/ha, N 2 = 125 kg/ha, N 3 = 175 kg/ha P 0 = No green fruit harvest, P 1 = First two green fruit harvest, P 2 = First four green fruit harvest, P 3 = First six green fruit harvest, P 4 = First eight green fruit harvest, P 5 = First 10 green fruit harvest Maximum number of dry fruits/plant was obtained from N 2 P 3 (29.82) significantly followed by N 2 P 3 (28.84) and the lowest from N 0 P 0 . Maximum number of seeds/fruit was recorded in N 3 P 1 (44.00) that were statistically similar to N 3 P 2 (Table 5 ). The highest seed yield/plant was obtained from N 2 P 3 (77.80 g) closely followed by N 1 P 0 , N 2 P 0 , N 2 P 1 , N 2 P 2 , N 3 P 0 , N 3 P 1 , N 3 P 2 and N 3 P 3 combinations and the lowest seed yield/plant from N 0 P 0 combination. The N 3 P 2 combination produced the maximum seed yield (2.86 t/ha) which was statistically similar to N 1 P 0 , N 2 P 1 , N 2 P 2 , N 2 P 3 , N 3 P 0 , N 3 P 1 and N 3 P 3 combinations. Natraj et al. (1992) found no adverse effect on seed yield and quality by picking 4 fruits/plant and applying 125 or 175 kg N/ha. Quality attributes of seed were shown in Table 6 . Maximum 100-seed weight (61.39), germination percentage (95.47%) and seed vigour (41.2%) were obtained when N was applied @ 175 kg /ha. Application of N @ 125 kg/ha gave identical results to 175 kg N//ha in respect of 100-seed weight, germination percentage and seed vigour. The poorer results regarding 100-seed weight, germination percentage and seed vigour were obtained when no nitrogen was applied (Table 6 ). These are in agreement with the report of Uddin et al. (2006) who got the highest germination percentage, seed vigour and 100-seed weight from 80 kg N application among 0, 40, 80 and 120 kg N/ha.100-seed weight and seed vigour except percentage of germination were significantly affected by green fruit picking (Table 6 ). The treatment P 3 gave maximum 100-seed weight (60.82 g) whereas P 2 produced maximum seed vigour (40.82). But there were no significant differences among P 0 , P 1 , P 2 and P 3 treatments in terms of 100-seed weight and seed vigour. Means having same letter or without letter in a column are not significantly different at 5% level of probability by DMRT N = Nitrogen, P = Green fruit picking N 0 = 0 kg/a, N 1 = 75 kg/ha, N 2 = 125 kg/ha, N 3 = 175 kg/ha P 0 = No green fruit harvest, P 1 = First two green fruit harvest, P 2 = First four green fruit harvest, P 3 = First six green fruit harvest, P 4 = First eight green fruit harvest, P 5 = First 10 green fruit harvest
The cost-return analysis of okra production was given in Table 7 . It revealed that maximum gross return from fruit was recorded in N 2 P 5 combination whereas gross return from seed, recorded in N 3 P 2 combination. The Table 5 also described that gross return of seed obtained from N 2 P 2 , N 2 P 3 and N 3 P 3 were very close to the N 3 P 2 combination. The total gross return (Tk.193.56 thousand/ha) and net profit (Tk.126.35 thousand/ha) were found from N 2 P 3 combination followed by N 3 P 3 and N 3 P 2 combination. The combinations of N 2 P 3 , N 3 P 3 and N 2 P 2 also gave maximum BCR of 2.88, 2.84 and 2.79, respectively. This is in agreement with Bhuibhar et al. (1989) who obtained the highest economic benefit from picking of 4 green fruits per plant. Singh et al. (1999) also reported that green fruit picking increased seed yield compared with intact control. The combinations of N 2 P 0 and N 3 P 0 gave total gross return of Tk. 161.40 thousand/ha and Tk. 160.20 thousand/ha, respectively; these two combinations gave BCR of 2.57 and 2.53. From the Table 7 , it was also clear that application of 125 kg N/ha produced maximum total gross return, net return and BCR irrespective of green fruit picking and first six green fruit picking (P 3 ) also gave maximum total gross return, net return and BCR irrespective of N application. Based on the above results, it might be suggested that picking of first 6 green fruits coupled with either 125 or 175 kg N/ha gave the highest profit for okra production. But picking of 2-4 green fruits accompanied by 175 kg N/ha was most suitable for quality seed production.
